and 365.2423 days. These demonstrations are provided by the cycles: for the diurnal rotation -of the azimuth of the Foucault's pendulum (at the pole) and for the annual rotation -of the location of closer stars with respect to the farther ones (annual parallax). Thus, for instance, by measuring the frequency of the waves propagated we can conclude on the emission of a generator. Similarly, on the basis of the spectrum emitted by a body (say, a star) we determine its chemical composition.
We will define the principles of identification of the causes for the natural fluctuation of the earth's climate, which should be approximately fulfilled:
Principle 1. The dense spectra of oscillations (true periods) of the causes (astronomical variables) and of the effects (climatological variables) are the same.
Principle 2. The cycles of variability of the causes and the effects are synchronous (agreement of phases, coincidence of extrema).
Principle 3. The amplitudes of fluctuations of causes and effects in the cycles are positively correlated (the bigger fluctuations of causes entail bigger changes in the effects).
Identification of the causes of natural climate changes can only be properly carried out with the "dense spectra of oscillations", determined with the method of J. Boryczka of the "true cycles". A dense spectrum of oscillations is the sequence of amplitudes of the regression sinusoids 2 TZ y = a0 + b sin (-t + c) having discrete periods Q^...,©^, varying with the step size A0= 0.1 of a year or A© = Vl2 = 0.083 of a year.
They are fitted (in terms of the least squares) to the chronological sequence of measurements yi,...yn taken in arbitrary instants of time ti,...,tn. The true cycles Qr having amplitudes bT and phase delays cr are the local maxima of the spectrum of oscillations bi,...,b^ (N> n, where n is the number of measurements). It is only with the method of "true cycles" that the dense spectrum of oscillations of periodical phenomena, appearing irregularly, can be identified (like that of volcanic eruptions).
The methods applied until now: harmonic analysis (Fourier series) and spectral analysis (together with the autocorrelation method of Fuhrich) are inadequate for identification of the climate change causes. The consecutive harmonic components (elements of the Fourier series), resulting from the breakdown of the chronological sequence of the length n into the parts n, n/2, n/3,... , constitute too sparse a spectrum of oscillations, and the fictitious periods n, n/2, n/3,... may be very far from the true ones (the true cycles 0). With the autocorrelation method we can, on the other hand, identify only a part of the spectrum in the high frequency (short periods) domain. When the period of the length of k years is determined we neglect (do not make use of) the results of measurements from n-k years. When, for instance, k = 30 years, the data collected with a great effort during 30 years are neglected. There are no phase delays (of the dates of cycle extrema) which makes it impossible to identify the causes of the climate fluctuations. Besides this, the time interval between the elements of the chronological sequence must be constant, and the data -without any missing values. Such methods fail completely in the studies of periodicity of, for instance, volcanic eruptions and the holocene cycles of climate (on the basis of accumulation of the lake deposits).
The solar system is characterized by the definition of some parameters: where: k -gravitation constant; T^ -angles between the vector radii r it 8 and Pj, r 3 ; r it p it r 3 -vector radii of the i-th planet (the heliocentric and dri the geocentric one) and of the Earth (i = 3); mi, -the mass and the velocity of the i-th planet; M, m 3 -the masses of the solar system and of the earth; R 0 , r 0 -radii of the Sun and the Earth; AU -astronomical unit.
Heliocentric ecliptical coordinates of the nine planets were calculcated from the empirical formulae, describing the secular variability of the parameters of planets (polynomials with respect to time, expressed in hundreds of Julian years, see Reznikov, 1982) . In the dense spectra of oscillations of the parameters of the solar system (the physical magnitudes) we do observe, besides the ten so called planetary cycles (related to configurations of planets) also some other ones as well (Table 1 ). There are also three other interesting air temperature cycles in Warsaw: 4.2, 7.8, 11.2 years, whose amplitudes are, respectively, 0.44, 0.62 and 0.25°C. Similar cyclicity appears in the oscillations of the parameters of the solar system and volcanic eruptions. The four-year cycle of air temperature is perhaps connected with the strongest, four-year cycle of the tidal force on the Earth, F, caused by the gravitational pull of the planets (much weaker than that of the moon and of the Sun).
THE INFLUENCE OF THE PARAMETERS OF THE SOLAR SYSTEM ON SOLAR ACTIVITY AND VOLCANIC ERUPTIONS -ON THE EARTH
It is now understandable why some cycles, like those of 12, 13 or 14 years of periodicity, appear in the spectra of oscillations of the air temperature, and have bigger amplitudes than the 11-year cycle. They are probably the effect of the rotation of Jupiter (11.86 years) and its position with respect to Neptune (12.78 years) as well as Uranus (13.91 years) which do also appear in the spectra of oscillations of the solar system. Likewise, the discrepancy of the lengths of the Brückner cycle of precipitation, resulting from two similar planetary cycles, becomes inderstandable, these cycles being: of 29.458 years (the period of rotation of Saturn around the sun) and 35.87 years (the period of repetitions of mutual position of Saturn and Neptune).
The domination of the planetary cycles and of other cycles of the parameters of the solar system in the dense spectra of solar activity, volcanic eruptions and climatological variables imply the proposition here forwarded of the astronomical causes for the modern coolings and warmings of the Earth's climate (Tables 2 and 3 ).
According to Principle 1 of identification of the astronomic causes for the changes in the earth's climate: "dense spectra of oscillations of causes and effects are the same", it is possible to conclude of three kinds of gravitational influence of the planets on the earth's climate:
The results of the analysis are quite trustworthy: almost all of the true cycles are statistically significant at the confidence level of 90%. They were determined on the basis of long chronological series, primarily the consecutive 12 month values (the number of elements thus being n years 12 months -11, in accordance with the Fisher-Snedecor test of = 2, and n 2 = n-3 degrees of freedom). Table 2 The real cycles of: he parameters of the solar system in the years 1700-2000 (s", AG, J,B,s), volcanic eruptions in the years 1680-1980 (lgDVT, lg/, At) and air temperatures in Warsaw (1779-1990), Cracow (1826 Cracow ( -1985 , Prague (1771 -1980 ), Geneva (1768 -1980 Table 3 The western and meridional (1891-1976), cyclonal (1901-1975) and zonal (1899-1979) 
WARM WINTERS IN EUROPE AND THEIR NATURAL REASONS
The It should be noticed that the considered periodicity does not apply to the anthropogenic factors, such as the contents of C02 in the atmosphere (and the greenhouse effect brought about by C02). The CO2 concentrations undergo only daily and seasonal oscillations (the level of C02 decreases due to photosynthesis during the growing season).
The Winters in other places in Europe are also increasingly warmer (see Fig. 6 ). The increasing tendency of the air temperature is there the resultant of the superposed natural cycles as well.
